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Production and hosting byAbstract Lower Paleozoic rocks are exposed in various regions of Egypt (south central Sinai, north
Eastern Desert and southwest Western Desert), in addition to occurring in the subsurface such as north
Western Desert and the Gulf of Suez. The Lower Paleozoic rocks in Egypt include surface and subsurface
rock units of formational status. The surface rock units are the Taba, Araba and Naqus formations.
The subsurface rock units include the Shifa, Kohla and Basur formations.
The Infracambrian Taba Formation has been discovered recently in the outcrops of the southeast central
Sinai in the Taba-Ras El-Naqab area. It is missing and/or not recognized in the subsurface. The Taba
Formation consists mainly of reddish brown, unfossiliferous gravelly fine- to medium-grained kaolinitic
sandstones and subordinate horizons of paleosols. The Cambrian Araba Formation and its subsurface
equivalent (the Shifa Formation) are essentially composed of reddish brown, fine-grained laminated sand-
stone and siltstone with abundant Skolithos and Cruziana sp. In contrast, the OrdovicianeSilurian Naqus
Formation and its subsurface equivalents (the Kohla Formation and Basur Formation) are mainly
composed of white, unfossiliferous, cross-bedded, medium- to coarse-grained sandstones with haphazardly
distributed pebbles and cobbles. Sedimentological analysis indicates that the Araba Formation and its
subsurface equivalent were deposited in a marginal-marine environment, whereas the Naqus Formation
and its subsurface equivalents were laid down in a fluvio-glacial environment.
Integrated stratigraphic and sedimentological studies of the Lower Paleozoic rocks permit reconstruc-
tion of the paleogeography of Egypt at that time. Egypt has been largely controlled since the Cambrian by
the pre-existing structural framework of the pre-Phanerozoic basement rocks inherited from the Late
Proterozoic Pan-African event. Additionally, sedimentation processes were controlled during
Cambro-Ordovician times by tectonic movements, whereas glacio-eustatic control predominated during
the Late OrdovicianeSilurian Period. These studies suggest that most areas of Egypt were exposed landso.com.
eosciences (Beijing) and Peking
evier B.V. All rights reserved.
ina University of Geosciences
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H.A. Wanas / Geoscience Frontiers 2(4) (2011) 491e507492Table 1 Correlation chart of the Pawith episodically transgression by epi-continental seas related to the paleo-Tethys. These lands formed
a part of a stable subsiding shelf at the northern Gondwana margin.
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The earliest studies of the Paleozoic rocks in Egypt were done by
Bauermann (1869), Schweinfurth (1885) and Ball (1916) who
recognized an occurrence of Carboniferous sediments in Sinai and
the Eastern Desert. Later, Picard (1942), Omara and Conil (1965),
Weissbrod (1969) and Omara (1972) provided more details on the
Cambrian strata in Sinai. In 1978, Issawi et al. published the first
record of Devonian outcrops on the western side of the Gilf Kebir
Plateau in the southern Western Desert.
Issawi and Jux (1982), Jux and Issawi (1983), Klitzsch and
Lejal-Nicol (1984), Klitzsch et al. (1990) and Abdallah (1992)
measured many surface stratigraphic sections and identified
several Paleozoic rock units that could be traced across Egypt
from the northeast to southwest (Table 1, Fig. 1). In the north
Western Desert, Paleozoic strata (from Cambrian to Permian) of
several thousand meters in thickness are encountered in the
subsurface (Barakat, 1982; El-Dakkak, 1988; Keeley, 1989). The
regional distribution of both surface and subsurface Paleozoic
rock units in Egypt is summarized in Table 1.
This paper aims to summarize the lithostratigraphic and sedi-
mentologic characteristics of the surface and subsurface Lower
Paleozoic rock units in Egypt, in addition to their correlation with
their equivalents in the neighboring countries (Libya, Jordan andleozoic rock units in Egypt (modiSaudi Arabia). These can improve understanding of the Egyptian
Lower Paleozoic rock characters and reconstruct the paleogeog-
raphy of Egypt at that time.
2. The Lower Paleozoic rock units
Previous work on several surface and subsurface Paleozoic
stratigraphic sections in Egypt (Keeley, 1989; Said, 1990; Issawi
et al., 1999) revealed the presence of well-established and best
exposed Lower Paleozoic rocks in Central Sinai, Gulf of Suez region
and southwestern portion of the Western Desert. However, subsur-
face Lower Paleozoic rocks occur in the northern portion of the
Western Desert and Gulf of Suez (Table 1, Fig. 1).
2.1. The exposed Lower Paleozoic rock units
The exposed Lower Paleozoic rock units in Egypt are the Taba,
Araba and Naqus formations. The following is a detail description
of these rock units “their rock types, thickness, facies distribution,
age and faunal content”.
2.1.1. Taba Formation (Said and El-Kelany, 1989)
Nomenclature: The name of Taba Formation was first used by Said
and El-Kelany (1989) to describe the siliciclastic successionfied after Klitizsch, 1990).
Figure 1 Location map showing the areas of exposed Lower Paleozoic rocks in Egypt (modified after Abdallah, 1992).
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in the Taba area in east central Sinai.
Type locality: The Taba-Ras El-Naqab area, southeast central
Sinai (Lat. 28500 N and Long. 34150 E) (Fig. 1).
Geographic distribution and thickness: The Taba Formation
displays a limited areal extent. It has been discovered recently in
the southeast central Sinai (Taba-Ras El-Naqab, Said and
El-Kelany, 1989). Other good exposures of the Taba Formation
are at Wadi El Matamir, Abu Gharash Plateau, Wadi Ghazala and
Wadi El Ghawas (south eastern Sinai; Said and El-Kelany, 1989).
In southwest central Sinai and other localities in Egypt where
Lower Paleozoic rocks were discovered, the Taba Formation is
missing and/or not recognized, where the Araba Formation
directly overlies the basement rocks (Issawi et al., 1999).
Boundaries: The contact between the Taba Formation and the
underlying basement is highly irregular, and is marked by the
presence of 0.5e1 m thick of paleosol horizons (Fig. 2). The upper
boundary of the Taba Formation occurs between the gravelly
medium-grained sandstones in the uppermost part of the Taba
Formation and the reddish brown, laminated fine-grained sand-
stone and siltstone of the overlying Araba Formation.
Lithological and sedimentological characteristics: The lower
part of the Taba Formation comprises 25 m thick of reddish
brown, laminated fine-grained koalinitic sandstones and have
subordinate beds of paleosol (Fig. 2). The upper part of this
formation consists of about 20 m of grayish white, gravelly fine-
to medium-grained sandstone with minor kaolinite drapes (Fig. 2).
The Taba Formation indicates deposition in a fluvial environment
(Said and El-Kelany, 1989).Age assignment: On the basis of its stratigraphic position the
Taba Formation is considered to be of Infracambrian (the earliest
Early Cambrian) age by Said and El-Kelany (1989).
2.1.2. Araba Formation (Said, 1971)
Nomenclature: The name “Araba Formation” was erected by Said
(1971) who described 120 m of sandstone and siltstone beds that
was previously included in Hassan (1967) in Lower Paleozoic
clastic sequence at Gabal Araba in the Abu Durba area in south-
west Sinai.
Type locality: The Gabal Araba-Abu Durba area, southwest
Sinai, Egypt (Lat. 28240 N and Long. 33260 E) (Fig. 1).
Geographic distribution and thickness: The exposed Araba
Formation is widely distributed in Egypt. It generally crops out
along a faulted zone at the footslopes of Precambrian basement
rocks. The thickest outcrop (120 m) of the Araba Formation
occurs at its type locality in the Gabal Araba-Abu Durba area,
southwest central Sinai (Said, 1971). Southward of west-central
Sinai, at Wadi Feiran, it is only 100 m thick (Allam, 1989;
Khalifa et al., 2006). Also, in west central Sinai, in the Um
Bogma area, the Araba Formation attains a thickness of about
90e100 m (Kora, 1984). In southeast central Sinai, west of Taba,
the Araba Formation is 120 m thick. At Gabal El-Zeit on the
western side of the Gulf of Suez, the Araba Formation varies in
thickness from 35 m to 60 m (Allam, 1988; Wanas, 1997; Khalifa
et al., 2006). In the Eastern Desert, north of Wadi Qena, the Araba
Formation is 50e60 m thick. Farther north, at Wadi El-Dakhl, it is
extensively eroded, and has a preserved thickness ranges from 2 m
to 10 m (Abdallah et al., 1992).
Figure 2 Lithostratigraphic section of the Taba Formation in the Taba-
Ras El-Naqab area, southeast central Sinai (Said and El-Kelany, 1989).
Figure 3 Field photograph showing violet laminated siltstone in the
Araba Formation in Taba, southeast central Sinai Wanas (1997).
Figure 4 Field photograph showing vertical burrows (Skolithos sp.)
in the siltstones of the Araba Formation in Taba, southeast central
Sinai (Khalifa et al., 2006).
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Formation are identified from their reddish color, lamination and
Skolithos-bearing fine-grained sandstones and siltstones (Fig. 3,
Wanas, 1997 and Fig. 4, Khalifa, et al., 2006). The Araba Formation
non-conformably overlies the undulatory surface of the weathered
basement rock (Fig. 5,Wanas, 1997), and the contact is characterized
by a kaolinized zone that includes quartz pebbles and gravels of
various clast sizes (Khalifa et al., 2006). The upper contact of the
Araba Formation exhibits a conformable relationship with the
overlying Naqus Formation. This contact is marked by the sharp
lithological change from violet laminated siltstone and fine-grained
sandstones of the uppermost part of the Araba Formation to the
white cross-bedded coarse- to medium-grained sandstones of the
Naqus Formation (Fig. 6, Wanas, 1997).Lithological and sedimentological characteristics: In the
southwest central Sinai, the Araba Formation has been studied by
many authors (e.g., Soliman and Abu El-Fetouh, 1969; Omara,
1972; Kora, 1984; Allam, 1988; Abu El-Enain, 1997; Khalifa et al.,
2006). In this area, Wanas, (1997) reported that the Araba Forma-
tion rests directly on the basement rocks (Fig. 5). The Araba
Formation shows a similarity in the lithologic components despite
variation in thickness (Fig. 7). It was subdivided into three informal
units: basal, middle and upper units (Fig. 7). The basal unit rests
directly on basement rocks and has non-conformable relation with
the underlying basement rocks. This relationship is marked by
0.5e1 m of paleosols. The basal unit comprises 10e20 m of poorly
sorted, unstratified pebbly medium to coarse-grained sandstones
and granulestones. This unit is most likely to represent ephemeral
alluvial fan deposits (Khalifa et al., 2006). The middle unit consists
of alternating beds of yellowish white, medium- to fine-grained
sandstone and violet siltstone, in which the sandstone/siltstone
ratio decreases upwards (Fig. 3). The sandstones are thin-bedded
with local occurrence of convolute bedding, whereas the silt-
stones are laminated. Each sandstone bed is 20 cme1 m, whereas
the thickness of each siltstone bed is 0.5e2 m. The middle unit of
the Araba Formation was deposited in a fluvial environment
(Khalifa et al., 2006). The upper unit of the Araba Formation
consists of laminated siltstone beds alternating with 5e10 cm thick
Figure 5 Field photograph showing an undulatory surface (see
arrow) between the Araba Formation (A) and the underlying basement
rocks (B) in Wadi Feiran, west central Sinai Wanas (1997).
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highly bioturbated with Skolithos burrows (Fig. 4). The upper unit
is interpreted as a transgressive shallow marine tidal flat environ-
ment (Khalifa et al., 2006). At Wadi Feiran, Abu El-Enain (1997)
divided the Araba Formation into three lithofacies associations
(Fig. 8) that are from base to top: massive oligomictic conglomerate
(SM), stratified gravelly sandstone (SG) and planar cross-bedded
sandstone (SP). The Araba Formation at Wadi Feiran is thought
to have been deposited in fluvial and shallow marine environments
(Abu El-Enain, 1997). In the Abu Durba area, Omara (1972)
recorded the occurrence of a few meters of limestone in the
Araba Formation containing stromatolites and archeocyathids of
most probably Early Cambrian age. In this area, the Araba
Formation is about 150 m thick, and comprises fine- to medium-
grained sandstone beds intercalated with siltstone and claystone
(Allam, 1988). Each sandstone bed is capped by silicified band of
iron and manganese, and internally is characterized by small-scale
planar and trough cross-beddings. The facies characteristics of the
Araba Formation at the Abu Durba area indicate a shallow marine
(tidal) depositional environment (Allam, 1988). North of the
southwest central Sinai, in the Um Bogma area, the name Araba
Formation was not applied, but Soliman and Abu El-Fetouh (1969)Figure 6 Field photograph showing the boundary (see hammer)
between the flat-bedded siltstones of the Araba Formation (A) and the
overlying cross-bedded sandstones of the Naqus Formation (N) in
Gabal El-Zeit Wanas (1997).and Kora (1984) classified the Cambro-Ordovician sediments in the
Um Bogma area into the Sarabit El-Khadim, Abu Hamata and
Nasib formations (Fig. 9). As deduced by Kora (1984), both the
Sarabit El-Khadim and the Nasib formations were deposited in
intertidalefluvial environments, whereas the Abu Hamata Forma-
tion indicates a shallow marine depositional environment.
In the Ras El-Naqab-Taba area (Southeast central Sinai), Kora
(1991) classified the Cambro-Ordovician sediments into the Sar-
abit El-Khadim Formation at the base and the Abu Hamata
Formation at the top. He also divided the Abu Hamata Formation
Member into two members: Ras El-Naqab Member at the base and
the Nasib above. The Sarabit El-Khadim Formation unconformably
overlies the basement rocks with 5e50 cm of basal conglomerate
bed between them. The Sarabit El-Khadim Formation is about 30 m
thick at Wadi Quseib but thins northwards to about 15 m in the Ras
El-Naqab section where it is equivalent to the basal part of the
Araba Formation of Issawi and Jux (1982). The Sarabit El-Khadim
Formation is composed of sandstones deposited in an intertidal
environment. The Abu Hamata Formation conformably overlies the
Sarabit El-Khadim Formation and underlies the Adedia Formation.
It is equivalent to the upper part of the Araba Formation of Issawi
and Jux (1982). The Abu Hamata Formation has a thickness of
40 m, and is subdivided into two members: the Ras El-Naqab
Member and the Nasib Member (Kora, 1991). The Ras El-Naqab
Member reaches its greatest thickness of about 18 m at the Ras
El-Naqab-Taba International Highway. It constitutes the lower part
of the Abu Hamata Formation, and comprises multi-colored lami-
nated siltstone and micaceous shale beds intercalated with thin
sandstone and locally dolostone beds. The Ras El-Naqab Member is
characterized by the presence of burrows and trilobite tracks.
The Nasib Member is about 26 m thick in Wadi Quseib, but thins
slightly northwards to about 22 m in Ras El-Naqab. It is composed
of alternating uniformly bedded white and brown fine-grained
sandstone beds with a few red siltstone interbeds. As deduced by
Kora (1991), both the Sarabit El-Khadim Formation and Nasib
member were deposited in intertidalefluvial environments, whereas
the Ras El-Naqab Member was deposited in a shallow marine
depositional environment. El-Araby and Abdel-Motelib (1999)
studied the Cambrian stratigraphic sequence at Taba, and sub-
divided the Araba Formation into three distinctive units: (I, II and
III) and suggested their depositional environments as the following.
The basal unit (Unit I) consists of pebbly arkose to subarkose
arenites with polymictic conglomerate interbeds. This unit is
interpreted to have been deposited in a low sinuosity braided
channel system associated with floodplain fines and alluvial fans.
The middle unit (Unit II) was deposited at a time of rising sea level
and is composed of fine- to coarse-grained sandstones, shale and
mudstone with calcareous intercalations. The upper unit (Unit III) is
shale-dominated, and represents sea level rise, whereas its upper-
most part points to a progradational facies. In 2001, El-Kelany
studied the Lower Paleozoic rocks in the Ras El-Naqab-Taba area
(southeast central Sinai), and he used the same name Cambro-
Ordovician rock units of Soliman and Abu El-Fetouh (1969) and
Kora (1984). El-Kelany (2001) classified the Cambro-Ordovician
rocks (The Araba Formation) into the Sarabit El-Khadim, Abu
Hamata clastic and Nasib sandstone members (Fig. 10). The Sarabit
El-Khadem Member is composed mainly of pebbly coarse-grained
sandstone beds with a few fine-grained sandstone interbeds. The
Abu Hamata clastic Member comprises multi-colored, laminated
siltstone beds intercalated with shale beds. The siltstones have
Cruziana sp. The Nasib sandstone Member consists mainly of
cross-bedded, fine-grained sandstone beds.
Figure 7 Correlation chart showing the vertical and lateral lithological changes of the Araba Formation in Sinai and Gabal El-Zeit modified
after (Khalifa et al., 2006).
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and between there and south of the western end of Wadi El-Dakhl
(north Eastern Desert) (Issawi and Jux, 1982; El-Barkooky, 1986;
Klitzsch, 1990; Abdallah et al., 1992). Abdallah et al. (1992)
informally subdivided the Araba Formation into a lower
mudstoneesandstone Cruziana-bearing member and an upper
sandstone Skolithos-bearing member. The lower Cruziana-bearing
member is differentiated from the upper Skolithos-bearing
member by its distinct dark red, chocolate brown color as well as
its flat, rippled, wavy and lenticular bedded geometry. The lower
Cruziana-bearing member commonly starts at the base with
a pebbly sandstone unit (1e6 m thick) with conglomerate lenses.
Above this basal unit, the rest of the Cruziana-bearing member is
represented by alternating and intercalated beds of variegated
micaceous sandstone and mudstone organized into three similar
coarsening upward packages characterized by an abundance of
ripple marks, ripple cross-lamination, flaser lamination, erosional
sole marks and desiccation cracks. The lower Cruziana-bearing
member is rich in Cruziana aegyptica, Cruziana arizonensis,
Rusophycus sp., Dimorphichnus sp., Diplocraterion sp., Bergauria
sucta, Arenicolites sp., and other problematic ichnospecies
(Seilacher, 1990). The upper Skolithos-bearing member is
comprised pale red sandstone with several conglomerate lenses.
Its lower contact with the underlying member is sharp and marked
by an abrupt change from distinctive red and mottled mudstone
and fine-grained sandstone to well developed trough and tabular
gravelly, very coarse-grained sandstone. The most diagnostic
feature of this member is the high density of long Skolithos
burrows in both the horizontal and cross-bedded sandstones. TheAraba Formation at Wadi Qena begins with estuarine sediments
graded upward to tidal channel deposits (Abdallah et al., 1992).
At Gabal El-Zeit, on the western side of the Gulf of Suez, the
Araba Formation overlies weathered Precambrian basement
granite and underlies the Naqus Formation (Beleity et al., 1986;
Abdel-Wahab et al., 1992; Allam, 1988; Khalifa et al., 2006).
At this locality, the Araba Formation consists of irregular granitic
rock fragments, which are overlain by brecciated sandstone
intercalated with very thin beds of siltstone. The top of this
formation includes very soft and fine-grained, reddish brown
sandstone with silty shale interbeds. The formation varies in
thickness between 1 m at the south to 35 m in the center, then
decreases in thickness to 29 m in the north (Fig. 7). At this
locality, the Araba Formation was deposited in a coastal marine
environment (Khalifa et al., 2006).
In southern Egypt, the east of Aswan area and the Wadi Abu
Aggag, 15 m of pebble bands separated by sandstone and gravel
beds occur above the basement rocks, and are assigned as
Cambrianepre-Devonian age (Issawi and Osman, 1996). The
sandstone beds are highly micaceous with fine- to medium-grained
feldspars and quartz. These Lower Paleozoic clastic rocks are not
named, but were introduced on the basis of their stratigraphic
position between the underlying Precambrian basement rocks and
the overlying Devonian Wadi Malik Formation of Issawi and Jux
(1982). They were deposited in a fluvial environment (Issawi and
Osman, 1996).
In the south Western Desert (northern part of Gilf Kebir
Plateau and the northern part of the Abu Ras Plateau and the
eastern end of Wadi Wassa to Gabal Uweinat), Lower Paleozoic
Figure 9 Lithostratigraphic section of the Paleozoic rocks in the
Um Bogma area, west central Sinai (Kora, 1984).
Figure 8 Lithostratigraphic section of the Araba and Naqus
formations in Wadi Feiran, west central Sinai (Abu El-Enain, 1997).
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units: basal and upper units. The basal unit occurs above the
basement rocks and is made up of 10e20 m of gravelly sandstone
containing Skolithos sp. The upper unit is about 20 m of sand-
stones with erratic quartz pebbles. These Lower Paleozoic clastic
rocks are not named, but were introduced on the basis of their
stratigraphic position between the underlying Precambrian base-
ment rocks and the overlying Devonian Wadi Malik Formation of
Issawi and Jux (1982). They reflect deposition in intertidalefluvial
environments (Jux and Issawi, 1983).
Age assignment: The Araba Formation seems to be barren of
body fossils, but yielded several ichnogenera. Therefore, different
ages have been assigned to the Araba Formation. Based on the
trilobites and bilobites trails recorded by Weissbrod (1969) and the
debatable finding of Stromatolites and Archeocyathids by Omara
(1972), this formation is assigned to the Early Cambrian in its
type locality (Abu Durba, Sinai). Issawi and Jux (1982) presumed
a Cambro-Ordovician age for the Araba Formation from its trace
fossil assemblage which includes Skolithos coensis, Cruziana sp.,
Dimorphicnus sp. and Diplichnites sp. Bandel et al. (1987) corre-
lated the sediments of the Araba Formation in Wadi Qena area with
the Um Bogma Series (Kostandi, 1959) of Sinai and consequently
believed it to be of Carboniferous age. Klitzsch and Wycisk (1987)
and Klitzsch (1990) dated the Araba Formation to the Early
Cambrian relying on the trace fossils of Seilacher (1990) via
Cruziana cf. nabataeica, Cruziana salomonis, C. aegyptica,
B. sucta, Dimorphichnus cf. Obliquus and Dimorphichnus
cf. Quadarfidus. Abdallah et al. (1992) assigned the Araba Forma-
tion in the north ofWadi Qena (Eastern Desert) to the Cambrian andprobably Ordovician. Recently, Khalifa et al. (2006) identified the
Araba Formation as Cambro-Ordovician in age.
2.1.3. Naqus Formation (Said, 1971)
Nomenclature: The term “Naqus Formation” was first proposed by
Said (1971) to define the Lower Paleozoic clastic sequence of Hassan
(1967) which underlies the Abu Durba Formation and overlies the
Araba Formation in Gabal Naqus and the Abu Durba area.
Type locality: Gabal Araba-Abu Durba, southwest central
Sinai, Egypt (Lat. 28240 N and Long. 33260 E) (Fig. 1).
Boundaries: The most diagnostic feature of the Naqus Forma-
tion is the presence of poorly sorted quartz gravels to cobbles which
are haphazardly distributed within a moderately-sorted fine- to
medium-grained quartz arenite (Fig. 11). Furthermore, the Naqus
Formation is characterized by abundant primary structures
(Fig. 12). Everywhere sediments of the Naqus Formation are
recognized from their strikingly white cross-bedded pebbly coarse-
to medium-grained sandstones, which represent an abrupt change
from the underlying red laminated fine-grained sandstone beds and
siltstone beds of the underlying Araba Formation (Fig. 13).
Figure 10 Lithostratigraphic section of the Araba Formation in the
Ras El-Naqab-Taba area, east central Sinai (El-Kelany, 2001).
Figure 11 Field photograph showing sandstone with randomly
distributed pebbles in the Naqus Formation in Gabal Dhalal, central
Sinai.
Figure 12 Field photograph showing tabular planar cross-bedding
(above) and recumbend foreset (below) in the sandstones of the
Naqus Formation in Gabal Gunna, west central Sinai.
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overlying rock unit (Khalifa et al., 2006). In some places, the Naqus
Formation is unconformably overlain by Carboniferous rock units,
whereas in others it is unconformably overlain by Cretaceous rock
units (Table 1).
Geographic distribution and thickness: The exposed Naqus
Formation covers a wide area in Egypt. It is exposed in the south
central Sinai, the Gulf of Suez area and the southwest of the
Western and Eastern Deserts. It generally crops out above the
Araba Formation. The Naqus Formation reaches a thickness of
about 462 m in its type locality (Gabal Araba-Abu Durba area,
Said, 1971). Ghanem and El-Mansey (1991) noted that the Naqus
Formation at Gabal Hasswa (west central Sinai) attains a thickness
of 340 m, whereas in the west-central Sinai at Wadi Feiran-El Tor,
its thickness decreases (200e280 m) (Issawi and Jux, 1982;
Allam, 1989). In south central Sinai at Gabal Gunna, the Naqus
Formation is 120e130 m thick (Wanas and Soliman, 2001). In
east central Sinai, at Wadi Saal, the Naqus Formation is
200e300 m thick at Wadi Saal (Issawi and Jux, 1982) and 130 m
at Wadi Watir (Said and El-Kelany, 1989). In the Um Bogma area
(west central Sinai), the Ordovician rocks which attain a thickness
of about 30 m and are stratigraphically equivalent to the AdediaFormation (Kora, 1984). In east central Sinai, northwest of Taba,
the Naqus Formation is 120 m thick (Said and El-Kelany, 1989).
At Gabal El-Zeit on the western side of the Gulf of Suez, Allam
(1988), Abdel-Wahab et al. (1992) considered the thickness of
the Naqus Formation to vary from 320 to 260 m. In the Eastern
Desert, north of Wadi Qena, the Naqus Formation has a thickness
of 50e60 m. Further north, at Wadi Um Arta, it thins to less than
30 m (Abdallah et al., 1992).
Lithological and sedimentological characteristics: in the west
central Sinai area (Wadi Feiran, Gabal Abu Durba, Gabal, Araba,
Gabal Naqus and El-Tor), the Naqus Formation has been studied
by many authors (Issawi and Jux, 1982; Abdel-Hameed et al.,
1986; Beleity et al., 1986; Allam, 1989; Kora, 1991; Abu
El-Enain, 1997; Ragab et al., 1997; El-Kelany, 2001). At its type
locality (Gabal Naqus), the Naqus Formation is 315 m thick of
white sandstone (Fig. 14, Said, 1971). In this area, the Naqus
Formation unconformably overlies the Araba Formation. Allam
(1989) studied the Naqus Formation at the Wadi Feiran-Tor area
where it forms a sequence of unfossiliferous, yellowish white,
fine- to medium-grained sandstones intercalated with siltstone
Figure 14 Lithostratigraphic section of the Naqus Formation in the
Ras El-Naqab area, southeast central Sinai (El-Kelany, 2001).
Figure 13 Field photograph showing the boundary (see arrow)
between theAraba Formation below and theNaqus Formation above, the
Taba-Ras El-Naqab area, southeast central Sinai (Khalifa et al., 2006).
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while the thickness of each siltstone bed is 0.5 m. The sandstones
are well sorted and have subangular to subrounded grains.
The Naqus Formation shows large festoon-like, truncated and
overturned cross-beds. The most striking feature of this formation
is the presence of a wide range of sizes of quartz gravels and
cobbles which are randomly distributed within fairly well sorted
medium- to fine-grained quartz. In some cases these quartz gravels
are concentrated on ripple crests and along cross-bed foresets.
This formation is composed of large scale cross-bedded coarse-
grained pebbly sandstones, overlain by medium-grained sand-
stones followed by fine sandstones with small ripple beddings.
This sequence is interpreted as having been deposited in a fluvial
environment (Allam, 1989). According to Abu El-Enain (1997),
the Naqus Formation at Wadi Feiran can be divided into two
lithofacies associations: the basal SG lithofacies association and
the upper ST lithofacies association (Fig. 8). The SG lithofacies
association consists of white medium- to coarse-grained sand-
stones with numerous quartz gravels. These sandstone beds are
characterized by distinct trough and planar cross-lamination, and
consist of units of different thickness of convolute lamination and
honey comb structures. The ST lithofacies association is charac-
terized by white, flat bedded, medium- to fine-grained sandstone.
These sandstone beds are interbedded with silty shale and have
poorly developed cross-lamina. Both ST and SG lithofacies
associations reflect a fluviatile environment of deposition (Abu El-
Enain, 1997).
In southeast central Sinai (the Taba e Ras El-Naqab area, in
particular), the Naqus Formation unconformably overlies the
Araba Formation, and underlies the Lower Cretaceous Malha
Formation (Fig. 14). In this area, the Naqus Formation is about
250 m thick and consists of white, fine- to medium-grained
sandstone, containing randomly distributed quartz granules and
pebbles. In its upper part, it contains bands of clay or sandy clay.
The Naqus Formation forms a large cliff due to its style of
weathering and complex jointing. It shows a variety of primary
sedimentary structures such as large scale trough-, tabular planar
and wedge-like cross-bedding. In the Ras El-Naqab area, Kora
(1991) used the name “Adedia Formation” for the Ordovician
rocks and correlated it with the Naqus Formation of Said and El-
Kelany (1989). The Adedia Formation comprises pebbly sand-
stones arranged in several fining-upward cycles that conformably
overlies the Abu Hamata Formation and are unconformably
overlain by the Lower Cretaceous Malha Formation (Kora, 1991).In east central Sinai, the Naqus and/or Adedia formations were
deposited in a fluvial environment (Said and El-Kelany, 1989;
Kora, 1991).
In the area of northWadi Qena and between there and south of the
western end of Wadi El-Dakhl (north Eastern Desert), the Naqus
Formation is present (Issawi and Jux, 1982; El-Barkooky, 1986;
Klitzsch et al., 1990; Abdallah et al., 1992). In this area, the Naqus
Formation follows theAraba Formationwith novisible unconformity.
In the west of Wadi Abu Boaitheran (Wadi El-Dakhl-Wadi Qena),
Abdalla et al. (1992). The Naqus Formation non-conformably over-
laps Precambrian basement rocks. In contrast, the upper boundary of
the Naqus Formation represents a regional unconformity, and it is
overlain by a range of rock units. In the Somer El-Qaa-Wadi Hawa-
shia area (Wadi El-Dakhl-Wadi Qena), The Naqus Formation dis-
conformably underlies the Lower Cretaceous Malha Formation,
while, in the north close to Wadi Um Tenassib, it is unconformably
overlain by the Lower CarboniferousAbuThora Formation. Thus, the
contact between the Naqus Formation and the overlying rock units
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ceous Malha Formation) is commonly unclear, although there are
several features that can be used in defining this boundary. These are:
1) the radical change from powdery white sandstone of the Naqus
Formation to brownish yellow and grey conglomeratic sandstone
cemented by barite at the base of the Malha Formation; 2) the clear
transition from well developed trough-, tabular and recumbent cross-
bedding of the Naqus Formation to truncated channels with an
internally indistinct massive and cross-bedded sandstone fill in the
Malha Formation. Lithologically, the Naqus Formation is a unique
sandstone unit in that it consists of several fining-upward sandy
bodies ranging between 0.5 and 2 m thick. The sandstone comprising
this formation has a vivid powdery white color with yellowish brown
tarnish. It is weakly consolidated, typically medium- to coarse-
grained and moderately-sorted sandstone containing scattered
quartz granules and pebbles. Cross-laminated fine- and very fine-
grained sandstones are also present, particularly in the middle part
of the formation. Clay intervals are rare in this formation, except for
some poorly kaolinitic white mudstone lenses in the top of some
sandstone beds. Cross-bedding is typically low-angle trough with
cosets of planar and tangential types, being interrupted by reactivation
surfaces and thin intervals of horizontal bedding. Deformed foresets,
including overturned, isoclined and recumbently folded foresets, as
well as convolute laminations are common and provide a useful
lithostratigraphic marker for this formation. The Naqus Formation at
Wadi Qena is interpreted to record deposition in a shallow fluvial
braided channel system (Abdallah et al., 1992).Figure 15 Lithostratigraphic correlation of the Paleozoic successions
(El-Dakkak, 1988).At Gabal El-Zeit (western side of the Gulf of Suez), the Naqus
Formation conformably overlies the Araba Formation and is
unconformably overlain by the Lower Cretaceous Malha Forma-
tion (Beleity et al., 1986; Abdel-Wahab et al., 1992; Allam, 1988).
It varies from 260 m to 320 m thick in the south and is about
250 m thick in the north (Allam, 1988). The Naqus Formation
consists of flat bedded to trough cross-bedded sandstone. The
sandstone is a white to red and purple, moderately to well sorted,
fine- to medium-grained quartz arenite composed of subrounded
quartz grains. Well-rounded quartz pebbles also occur in the finer
sands and sandstones at the top of the formation that is clearly
jointed. At Gabal El-Zeit, the Naqus Formation is interpreted as
being deposited in a meandering fluvial system (Allam, 1988).
In the south Western Desert (northern part of the Gilf Kebir
Plateau and the northern part of the Abu Ras Plateau and the eastern
end of Wadi Wassa to Gabal Uweinat), the Naqus Formation has
been correlated with 20 m of sandstones with erratic quartz pebbles
(Issawi et al., 1978; Issawi and Jux, 1982) that lie above 10e20 m
thick of Skolithos-bearing very coarse-grained sandstone of
probable Cambro-Ordovician age and is equivalent to the Araba
Formation in Sinai and the north Eastern Desert. These Lower
Paleozoic clastic rocks were named by Issawi and Jux (1982) on the
basis of their stratigraphic position between the underlying
Skolithos-bearing sandstone which is considered to be of
Cambro-Ordovician age and the overlying Devonian Wadi
Malik Formation of Issawi and Jux (1982). In the Gilf Kebir area,
the Cambro-Ordovician sequence comprises fluvio-deltaic andin the wells drilled in the Siwa Basin, north Western Desert, Egypt
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into white sandstone containing erratic quartz pebbles suggesting
a fluvio-glacial origin (Beall and Squyres, 1980; Klitzsch, 1983).
In south Egypt, on both sides of the Nile, the exposed Lower
Paleozoic (Cambriane pre-Devonian) rocks are amongst the most
stratigraphically complex rocks in Egypt. In these areas, the
OrdovicianeSilurian rocks which could be equivalent to the
Naqus Formation in other areas of Egypt were not observed.
Concerning the absence of the OrdovicianeSilurian rocks in
southern Egypt, Klitzsch (1990) suggested that the southern Egypt
during the OrdovicianeSilurian was either eroded or an area of
continental deposition that was later eroded. In contrast, Issawi
and Osman (1996) considered it unlikely that the Ordovi-
cianeSilurian rocks at south Egypt have been entirely eroded and
suggested non-deposition as the more likely scenario.
Age assignment: The Naqus Formation is unfossiliferous,
except for some enigmatic tube structures at the top (Issawi et al.,
1981), hence its age is problematic. Hassan (1967) considered
the Naqus Formation to be Carboniferous or older. Issawi et al.
(1981) assigned a CambrianeEarly Carboniferous age based on
the correlation of the Naqus Formation with the Shehoret and
Netafim formations of the Negev in Israel. Issawi and Jux (1982)
interpreted this formation as fluvio-glacial deposits deposited by
the great Sahara glaciers that covered vast parts of north western
Africa during the Upper OrdovicianeSilurian Period. Bandel et al.
(1987) correlated it with the Um Bogma Series in Sinai and
consequently assigned it to the Early Carboniferous age. Said and
El-Kelany (1989) attributed the Naqus Formation to the Late
CambrianeEarly Ordovician. Klitzsch (1990) considered this
formation in Sinai to be of Early Cambrian age, however, in north
Wadi Qena, he confused the Naqus Formation in north Wadi
Qena, with Carboniferous sandstone and called it the Somer
El-Qaa Formation. In contrast, Abdallah et al. (1992) assigned the
Naqus Formation at north Wadi Qena to Ordovician-pre-Early
Carboniferous, while recently, Wanas and Soliman (2001)
considered the Naqus Formation to be of the Early Paleozoic
Era on the basis of its stratigraphic position.Figure 16 Subsurface lithostratigraphic section of the Paleozoic rocks
in the northern portion of the Western Desert, Egypt (Keeley, 1989).2.2. Subsurface Lower Paleozoic rock units
Little has been published on the subsurface Paleozoic of Egypt.
Amine (1961) concluded that the Cambrian Sea covered the
northern part of theWestern Desert and extended farther south as far
as Bahariya Oasis. Marine Ordovician and Silurian strata were not
deposited, but an Upper Paleozoic basin is thought to have occupied
the area of Faghur (west of the northern portion of the Western
Desert). Said and Andrawis (1961) separated well preserved Lower
Carboniferous (Visean) fossils from Faghur Well-1 and Mamura
Well-1 (west of the northern portion of the Western Desert). Said
(1962) reported the presence of Paleozoic rocks in some wells
drilled by the Sahara PetroleumCompany in the northern part of the
Western Desert, where a thick clastic Lower Paleozoic section has
been encountered in the western reaches of the Western Desert.
Soliman and Abu El-Fetouh (1970) presented isopach and lith-
ofacies maps for the Carboniferous in the northern part of Egypt.
Studied some Paleozoic cores of some wells drilled at the Siwa
Basin. His study resulted in the identification of three sedimentary
cycles during the Paleozoic represented by three rock units: a basal
arkose unit, a quartzose sandstone unit and an upper arkose unit.
Subsurface Lower Paleozoic strata are reported in wells drilled
in the northern part of the Western Desert (El-Sweify, 1972;Andrawis et al., 1983; Schrank, 1984; El-Dakkak, 1988). These
authors declared that the subsurface Lower Paleozoic rocks of the
north Western Desert are of monotonous composition and are
made up of interbedded sandstone and siltstone (Fig. 15). This
uniformity makes the differentiation of workable rock subunits
difficult.
Keeley (1989) identified Lower Paleozoic rocks in the wells
penetrated in the northern part of the Western Desert (Fig. 16).
In many of the wells drilled in the Siwa Basin, the Precambrian rocks
are unconformably overlain by a thick Paleozoic continental clastic
section recording several marine incursions (Fig. 16). In these wells,
the Lower Paleozoic rock units are represented from base to top
by: the Shifa, Kohla and Basur formation which belong to the Siwa
Group. This group attains a thickness of up to 2 km.
2.2.1. Shifa Formation (Keeley, 1989)
The name Shifa Formation was introduced by Keeley (1989) for the
basal unit of the Paleozoic clastic sequence found in wells drilled in
the Siwa Basin north Western Desert (type well is Siwa-1). Keeley
(1989) assigned a Late CambrianeEarly Ordovician age to this
unit which is found in the interval between 3058 m and 333 m.
Glauconite and pyrite are important accessory minerals in the
fine-grained rocks, whereas kaolinite is abundant in the
coarse-grained rocks. This formation ranges from about 300 m to
more than 1500 m in thickness in the Ghazalat Basin depocentre
and comprises heterogeneous unit of sandstone beds interbedded
with conglomerates, claystones and locally dolomitized skeletal
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intruded into the formation, was recorded within the Ammonite Hill
drill hole. This intrusion is equivalent to the granite and micro-
granite recorded by Schandelmeier et al. (1983) from south Egypt,
dated by those authors at 431  33 Ma and 481  21 Ma, respec-
tively; i.e., Middle to Late Ordovician. Accordingly, the Shifa
Formation is coeval with the Araba Formation as identified by
Issawi and Jux (1982) from Sinai and the Eastern Desert. It is also,
coeval with the facies D of the Araba Formation of Beleity et al.
(1986) that has been encountered in wells in the Gulf of Suez.
This facies D underlies facies C and overlies basement rocks. It
attains a thickness ranges between 100 and 400 feet, and consists of
clastic deposits (sandstones and siltstones) cemented by kaolinite.
Furthermore, the Shifa Formation may have belonged to a large
Paleozoic basin which was present in connection in the subsurface
with the northeastern portion of Libya (Klitzsch, 1990).
2.2.2. Kohla Formation (Keeley, 1989)
This rock unit lies above the Shifa Formation. This rock unit was
named by Keeley (1989) who assigned a Late Silurian age to it. The
Kohla Formation has been identified inmanywells drilled in the Siwa
Basin (type well is Zeitoun-1). It occurs over the depth interval
2616e3242m. It has a thickness of 80e600 m, and comprises a tidal
flat sandstone and mudstone (Fig. 16) with marine claystone inter-
calations (especially in the eastern part of the Siwa Basin, within the
center of the Ghazalat Basin). Keeley (1989) considered the Kohla
Formation to be deposits related to a eustatic rise in sea level at the
onset of the Silurian. He also attributed the glacial effect to the top
surface of the basal Shifa Formation, and correlated it with the
OrdovicianeSilurian glacial tillite recorded in the south Western
Desert (Beall and Squyres, 1980), and with the Naqus Formation in
Sinai and north Eastern Desert (Issawi and Jux, 1982). The glacial
sediments at the base of the Silurian Kohla Formation can also beTable 2 Correlation chart of the Lower Paleozoic rock units in Sinaicorrelated with the recently discovered Upper OrdovicianeEarly
Silurian fluvio-glacial deposits of Issawi (2000) and Issawi and
Osman (2002) at Wadi Gabgaba area (south Eastern Desert). In
addition, the Kohla Formation is coeval with facies C of the Naqus
Formation of Beleity et al. (1986) that encountered in the Gulf of
Suez wells. This facies C underlies facies B and overlies facies D. It
attains a thickness ranges between 200 feet and 1200 feet, and is
formed of sandstones. The sandstones are unfossiliferous, white and
medium- to coarse-grained.
2.2.3. Basur Formation (Keeley, 1989)
Keeley (1989) named this formation for the rocks found in the wells
penetrated in the Siwa Basin (type well is El Basur-1). He attributed
this formation to the Late Silurian (Ludlovian) age. It is encountered
in the interval between 2549 m and 3165 m. The Basur Formation
ranges in thickness from about 400 m to more than 700 m, and
comprises sandstone beds with minor siltstone and extra-formational
conglomerate (Fig. 16). It lies conformably on the underlying Kohla
Formation, and shows a sharp lithological change with the overlying
Devonian Zeitoun Formation of Keeley (1989). Palynological work
distinguished a floral assemblage characteristic of the time interval
from Early Gedinnian to Ludlovian, within the upper part of the
Basur Formation and the lower part of the succeeding Zeitoun
Formation (Gueinn and Rasul, 1986). The Basur Formation may be
correlatedwith theUmRas Formation ofKlitzsch andWycisk (1987)
that is exposed in the south Western Desert of Egypt.
3. Local correlation
Lithostratigraphic correlation of the Lower Paleozoic rocks in Egypt
was made by several authors (Issawi and Jux, 1982; Kora, 1991;
Khalifa et al., 2006). Issawi and Jux (1982) correlated the exposed
Lower Paleozoic rocks in Sinai (Abu DurbaeUm Bogma stretch),(after Kora, 1991).
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(Wadi Hudi, Wadi Goffa and Wadi Agag) and the southern Western
Desert (Abu Ballas, Gilf Kebir, Aqaba and Abu Ras Plateau). This
correlation indicates that the relief of the basement surface was the
major control on the distribution, type and thickness of the Lower
Paleozoic sedimentary rocks. In Sinai, Kora (1991) correlated the
deposits of the Sarabit El-Khadim and Abu Hamata formations in
both Ras El-Naqab (east central Sinai) and Um Bogma (west central
Sinai) with the Araba Formation that is distinguished by Said (1971)
in the Abu Durba area (west central Sinai). Similarly, the deposits of
the Adedia Formation in both Ras El-Naqab (east central Sinai) and
Um Bogma (west central Sinai) are equivalent to the Naqus
Formation of Said (1971) in the Abu Durba area (west central Sinai).
Khalifa et al. (2006) correlated the Lower Paleozoic rocks of Sinai
and Gabal El-Zeit (Fig. 7), and deduced that the main factor
controlling the depositional model of the Cambro-Ordovician Araba
Formation is the paleorelief of the underlying basement surface.4. Regional correlation
Correlation of the Lower Paleozoic rocks in Egypt with their
corresponding strata in neighboring countries (southeast Libya,
southern Jordan, north west Arabia) has been made by many
authors, including Kora (1991), El-Araby and Abdel-Motelib
(1999) and Khalifa et al. (2006) (Table 2, Fig. 17 and Table 3,
respectively). All these correlations contributed to determining the
depositional history and understanding the paleogeography of theFigure 17 Correlation between the Paleozoic rock units of Egypt and th
(2) Keeley (1989), (3) Issawi and Jux (1982), (4) Weissbrod and Perath (Lower Paleozoic rocks in Egypt (Figs. 17 and 18). These corre-
lations suggested that the Cambro-Ordovician strata in Sinai and
the Eastern Desert (the Araba Formation) and in the north Western
Desert (the Shifa Formation) were marine- to transitional envi-
ronment during the Early Cambrian, whereas most of Egypt
comprised areas of erosion at that time (Keeley, 1994). Such
distribution of erosional and depositional areas in Egypt indicates
that the paleogeography of the Paleozoic in Egypt has been highly
affected by the structural framework, which was controlled by pre-
existing structural phenomena of the pan-African event (Klitzsch,
1990; Abdallah, 1992; Issawi, 2002). During Cambrian, the Taba
region represented the transitional zone between the open marine
facies in southern Israel and Jordan and the more continental
facies with fewer marine invasions toward the southwest Sinai
(Um Bogma and Abu Durba areas) (El-Araby and Abdel-Motelib,
1999). The OrdovicianeSilurian strata of Egypt are characterized
by glacial advance as indicated by the outwash sediments of the
Naqus Formation in Sinai (Issawi and Jux, 1982) and Gabgaba
Formation at Wadi Gabgaba (south Eastern Desert) (Issawi, 2000).
In the Siwa Basin, Keeley (1989) recognized a Late Ordovician
glaciation at the top of the Shifa Formation. This Late Ordovician
glacial advance has also been recorded in countries neighboring
Egypt, e.g., in northwest Saudi Arabia (Vaslet, 1990), southern
Jordan (Abed et al., 1993; Turner et al., 2005) and southeast Libya
(Le Heron et al., 2010). This glacial retreat was followed by
a sharp transgression during Silurian depositing the transgressive
Sharawra Formation in northwest Saudi Arabia, the Mudawwara
Formation in southern Jordan and the Tanezzuft Formation inose of the adjacent areas, adapted from: (1) Bellini and Massa (1980),
1990), (5) Lloyd (1968) and (6) Al-Laboun (1982).
Table 3 Correlation chart of the Lower Paleozoic rock units in Sinai and the adjacent countries (modified after El-Araby and Abdel-
Motelib, 1999).
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Egypt at this time, except at Gabal Uweinat where there are
marginal-marine and fluvial sandstones of the Um Ras Formation.
In the Siwa Basin, the Kohla Formation is considered by Keeley
(1989) to be deposited during a eustatic rise in sea level at the
onset of the Silurian.Figure 18 Paleogeographic map of Egypt in the Early Paleozoic
(modefied after Klitzsch and Wycisk, 1987; Klitizsch, 1990).Such regional correlation suggests that through most of the Early
Paleozoic time, Egypt was permanency of large exposed lands that
episodically flooded by epi-continental seas related to the pleo-Tethys.
5. Early Paleozoic paleogeography
Early Paleozoic paleogeography in Egypt has been highly influ-
enced by pre-existing structures related to the pan-African event
(Klitzsch, 1990; Abdallah, 1992; Issawi, 2002), particularly the
distribution of areas of erosion and deposition during different
periods of the Early Paleozoic in Egypt. Detailed description of
this paleogeography is given below:
During Early Cambrian, the structural development of the Late
Proterozoic pan-African event produced NNW-SSE oriented
grabens and intervening relative highs in Egypt (Issawi et al., 1999).
In the Middle Cambrian most areas of Egypt (southeast central
Sinai, the northern part of the Eastern Desert of Egypt and the
northern part of both the Eastern and the Western Deserts of Egypt)
were periodically influenced by shallow marine transgressions,
related to Paleotethys (Fig. 18). This transgression occurred where
large NNW trending grabens developed (Schandelmeier et al.,
1987), which allowed later transgressions more farther south than
the Early Cambrian transgressions (Klitzsch, 1990). This is docu-
mented from Sinai and from the subsurface of theWestern Desert in
Egypt by the occurrence of marine Cruziana within the Cambrian
successions (Keeley, 1989 and Seilacher, 1990), and limestone beds
within the predominantly monotonous clastic Cambrian sequences
in Sinai (Omara, 1972; El-Araby and Abdel-Motelib, 1999).
During the Ordovician, a marine transgression extended as far
south asGabal Uweinat, (southwestWesternDesert) whereas the rest
of Egypt was outside the area of marine influence (Fig. 18). The
OrdovicianeSilurian glacial deposits were briefly recognized by
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(1989) from the subsurface section of the north Western Desert.
Moreover, Issawi and Jux (1982) recorded the occurrence of glacial
deposits in the Upper Ordovician rock units of Sinai, Wadi Qena and
the southwestern part of theWestern Desert. Recently, Issawi (2000)
and Issawi et al. (2002) discovered glacial deposits in the Upper
Ordovician sediments at Wadi Gabgaba area (south Eastern Desert),
and they ascribed the glaciations to the influence of the South Pole on
the northern Gondwanaland.
During Silurian, the maximum transgression in Egypt was
known to occur during the Early Llandovery at Gabal Uweinat
(represented by the marginal-marine Um Ras Formation). In
contrast, the regression began towards the end of the Early
Llandovery (Klitzsch and Wycisk, 1987). Areas farther east in
Egypt have either been exposed to erosion at that time or they
were subjected to continental deposition which were not subse-
quently eroded (Klitzsch, 1990; Issawi and Osman, 2002).
The regional correlation of the Lower Paleozoic sedimentary
successions along the northeast African countries (Egypt, Libya
and Jordan) and Arabia (Fig. 17) can suggest that through most of
the Early Paleozoic time the northeast Africa and Arabia were
exposed lands with episodically transgression by epi-continental
seas related to the Paleotethys. This can support the conclusions
of Guiraud et al. (2005) who reported that the northeast Africa and
Arabia formed a stable subsiding shelf at the northern Gondwana
margin, which was occupied by fluvial to marginal-marine Lower
Paleozoic sediments.6. Conclusions
Lower Paleozoic rock units in Egypt are mainly represented by
siliciclastic sedimentary rocks occurring in both the surface and
subsurface settings. The surface rock units are the Taba, Araba and
Naqus formations, whereas the subsurface equivalents include the
Shifa, Kohla and Basur formations.
The Araba Formation and its subsurface equivalent (the Shifa
Formation) are essentially composed of reddish brown fine-grained
laminated sandstone and siltstonewith Skolithos andCruziana sp. The
Naqus Formation and its subsurface equivalents (the Kohla Formation
and Basur Formation) are mainly composed of non-fossiliferous,
white pebbly medium- to coarse-grained cross-bedded sandstones.
The Araba Formation and its subsurface equivalent were deposited in
a marginal-marine environment, whereas the Naqus Formation and its
subsurface equivalentswere laid down in a fluvio-glacial environment.
During the Early Cambrian, the structural development of the
Late Proterozoic pan-African event produced NNW-SSE oriented
grabens and intervening relative highs in Egypt. This structural
pattern influenced transgressions of the sea in the north of Egypt
(represented by the marginal-marine Araba Formation exposed in
Sinai and the Shifa Formation in the north Western Desert subsur-
face). During the Late OrdovicianeSilurian time, Egypt was sub-
jected to continental deposition (fluvial, in particular) that was
influenced by glaciation (fluvio-glacial origin), as evidenced by the
till diamictite in the Naqus Formation and its subsurface equivalents.
During the Silurian, Egypt with the exception of the Gabal
Uweinat area (south Western Desert) was either been exposed to
erosion or it was subjected to continental deposition followed by
erosion. At this time, the Gabal Uweinat area was influenced by
a marine transgression that may have been a result of deglaciation of
the ice-cap in the Early Llandoverian (represented by the marginal-
marine Um Ras Formation). In general, the sedimentation wascontrolled by tectonic movement during Cambro-Ordovician times,
whereas glacio-eustatic controls predominated during the Silurian.
Correlation of the Lower Paleozoic rocks in Egypt with their
corresponding strata in neighboring countries (Libya, Jordan and
Arabia) suggests that through most of the Early Paleozoic time,
northeast Africa and northwest Arabia formed a stable subsiding
shelf at the northern Gondwana margin, which was occupied by
fluvial and marginal-marine Lower Paleozoic sediments.References
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